
i JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 10327209 A 



(43) Date of publication of application: 08 . 12 . 98 



(51) int. ci H04L 27/38 
H03F 1/32 
H04L 27/22 




(21) Application number: 09134777 


(71) Applicant: 


FUJITSU LTD 


(22) Date of filing: 26 . 05 . 97 


(72) Inventor: 


TAKADA OKIYUKI 


MORI YA MA YUKIHIRO 






SHIMOSE MASASHI 






KABASHIMA MASARU 



(54) DISTORTION COMPENSATION SYSTEM transmission signal. Thus, the frequency characteristics 

of the transmission system and the feedback system are 
(57) Abstract: corrected. 



PROBLEM TO BE SOLVED: To correct the frequencies of 
a transmission system and a feedback system by 
permitting an operation control means generating the 
frequency characteristics and the inverse 
characteristics of the transmission system and the 
feedback system at the distortion compensation operation 
to correct the frequency characteristics of the 
transmission system and the feedback system. 

SOLUTION: The operation control means 10 generates 
the frequency characteristics and the inverse 
characteristics of the transmission system and the 
feedback system at the time of receiving sound input and 
executing the distortion compensation operation. An 
orthogonal modulation/demodulation means 20 receives 
the l/Q output of the operation control means 10, 
orthogonally modulates it, demodulates a feedback signal 
and transmits it to the operation control means 10. A 
transmission/reception means 40 receives the output of 
the orthogonal modulation/demodulation means 20, 
transmits it and receives a reception signal. A 
modulation signal is transmitted from an antenna 31. At 
the distortion compensation operation, the operation 
control means 10 generates the frequency characteristics 
and the inverse characteristics of the transmission 
system and the feedback system and multiplies them by a 
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(54) wmn&m swmv'X^a 



(57) [£*)] 

[HUB] ^f^ttStoflU^^-M^BBu 5SoJSI^» 
i"4 <fc 5 fc:#tofcl-So 



a 



a 

± SL 



ft 



(2) 

1 

S««jSW»©»Jc, 2HBX2fctJ<fta*©H&ft^£$ 

#m £ -rs a§«« 7- a c 

[M*92] *MB»J|1H1I^«£LTDSP«:JBV\ 10 

ffte 5rt SrWtRfc-rsiSJjSS 1 f2«©M««r>^ 

[flt^3S3] *©av*teJ:oTja«*«H4a**'ffc-*-s 
^^©flSfcWtt&f 1 — ^/wfcLTtto^^- 
<ommm%r&z**>'±/^z-b*¥r'&b-rz>m>km 20 

L-ChuISp< * y ^-y/H^|H«-r 6 r. £ SrflfftfcfSit 
#9 3 !E*©Stt« A„ 

tJl&V^T, 30 

if [gsssr 1 t q##* tc^tt s r t *mwh -r sst 

7 |BfJ©£*tfltS';*7 L A, 

[nt&g 9 ] mmmnMrn^im^mmwrn * ©fit 

#L#vMiS£®;t6i£{-<fcoTKW£lf5SiJU ^©E 
■Bi-S *»Sr*U9Ji-5 it^tfi 8 IE«©M 50 
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2 

stsafcWB, *at«©iesEA»sfeSr*ijE-t-s*jicfliij»^ 
««r*ru tt«*w»#»fc±Dai«#&tm»?R©ifl: 

ftfSB«*«l»#Si:UTDSPfirffl 

V\ if *Of Millrtt Lfef-^ ^7 y f ^ ^ 

»t'5«^ll6Sr*/Mc-r-6- * *r4f*4:i-SW'#3U OIE 

[lt*«12] BfJfBifi^«I»*ffl©H^P»7- 
y^SrftflBU tt=«H*7 i -;/A'«rffift©Aglc|KJ£ 

A 0 

[ft&£ 1 3 ] flfraaBaaWltjE©;*^ s> X«H£ 

i ^b t Qmrn^hW-^n^-m^mm 

J:©2j&©llj&a»b©ffi«SrSO?U ^©sggi^bK-r 

5 r t k x *) s.$immm*ffijEir & r t &4mr £ -rstt 
4>©BSt*©fc»»c» jas5aeiji«©ui*K, 

[0 00 1] 

[»W©JS-r5ft^5rl?] ^Ktt^illjilflV^^A^ 
[0 0 0 2] 

^fc 0 7*-f5?^/wt©#ttiB«aB»i*5* (psk^» 
*) ^iiffi-rs#-a-, as«©«**B«#©ii6»wttfc«t 
*©ai««©iite^-Y*/i'iift«**«»^-*vSrjar. 

1~©£tB5 CSWflt^^S £ * 5„ 

[0 0 0 3] p SK^fflttbte^ T^-ft^f 

— ^SrffiffiiJS«-C«to-t*AT?*)S. i©/t©lc» I 
W£Qtt*#^., A^37-^tti©Itt£QW-C^$ 
*uS¥®±©-££ UT#x.-5 (il0#I) „ *Lt, 
^© I W^f ) ©[Hlte4Sr'f4ffi£#x., Jffi«l>BijS*»e>©K 
gSSrm^J b 1"S t. ©T-*> 5 0 



(3) 

3 

[0004] s*lflr©^^«4:u•rH:#a^ft^fss^^rv^<5 

no mmi kitmt £ tux v ^ „ 

[0 0 0 51 

2>t©T-fo5„ 10 
[0 0 0 6] (DSBlte, ^ff^-^^V Kfa-i-SrRFa 

[0 0 0 7] L.T, flfiDIf/iff 

m^©AM-PM cmjjttmu) , am- am (m^*)- 

[0 0 0 8] mifcmz.itift-tZ^tfrfttk'Ltc 
[0 0 0 9] ©|R2f3\ ?aS^-fb(Cj;-oT»>g^7>f — 
[0 0 1 0] ri^Sr ; ffiJE•^-■5fci^)CD^^x^^^TV^ 30 

[0 0 11] @^3ti, ni/^^W-v-ayllS^tC 

/Ub&m CIS* 5 * V \ 

[0 0 12] rrt% jfcS^»itE*rW£XtflM«-*-i# 40 

[0 0 13] ^m^(OX. 5&ft£«(-^T&£;ft,fc 
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[0 0 14] 

[ mm -ZMfc-tZ It #> <om& ] 

(1) HHtt*^^(Oiia7'o ; y^|ll-efe5o 1K~*5^ 

2 0»KjR||t1W«i*aiO©l/'QaXlSrSltT 
1 0 (ce^5i£55^p • 4 0 r±l*i£&X1llfl • 

[0015] ^©i8w©«^fc±^tf, jsmw^is: 1 

[0 0 16] (2) i©»^fcj3V^, iMRMttMMtll^ 
S10t LTD S P 3r/8V\ &{R?R&tMltiS*0>ja&ft 

•So 

[0 0 17] r<D%^©«^(ci;n{i, DSPW^7 
(3) ^©S*VMcJ;oT;^fM#tt# s »bi-6fc 

^■m^.Mtom^m^'r—^^t u-cjso^y 

^^ttSr^-y £ Sr#mi: LTV 5. 

[0 0 18] r©^K<D«^(cJ;^tf. M)^»#14^r* 

[0019] (4) s/c. ^©jDjK^ttco^rsi©^!? 
»^«»*HtfirFFTaWiKJ:9afiU R©a»a«* 

[0 0 2 0] i©^K©1t^l-<t^i^ DSP^Of 
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5 

[0 0 2 1] ^<D$£W(Dmmz.£iv^ itt^QttlCD^ 

[0022] ( 6 ) * fc, iflE»»fl«lfa 1 0 ttlfl 

Wxt7t>; hSrgiJ«i-Sr irdSpTtgi^So 10 
[0 0 2 3] (7) *fc, ttTBE35S*«U»^iH: 1 0 tt. R 

[0 0 2 4] r©»|l§CD«J*|Cj;;h,ri, 

(8) flttlBWHt#J»^a 1 0 tt, 

[0 0 2 5] r<D»W©«fi6fcJ:tttf. ilffiS* t fc* 

(9) fflrSB»J|t«W¥a 1 0 ttMlBiUES* t <o 

[0 0 2 6] r. o%M<o«^(c JitHi. t Offi 

fc±9E[W«r»jSUU ^©EIS(^R x y Mfigr 30 

[0 0 2 7] (10) *fc, 2imStbS«*i»5Sft# 

[0 0 2 8] ^<O^K<omOUcXtbt£. ttS5*f»», 40 
[0 0 2 9] (11) ffllBSJ|^J«l^«£ LTD 

[0030] zo&m&mmzxtbti. mmm^m^ 
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(12) *fc, MfEffl^tfffl^WfflcOH^Mm^-^ 

[0 0 3 1] r<o^W<a«jiSfciJ;ixtf, ^-^fflo^ 

(13) itffBffl^WffilEcO^^^^-rX^^ 
[0 0 3 2] r<Z>«KO«^J:ttfi, r^>^^ey 

d4) *fc, ttnBatff»j»«E», ^-if^^^fcwa 

[0 0 3 3] r<D3^o*/£tc<fc;h,«, t-t^f(ct 

(15) mJfB^*fiJ^gPt^^^^^l/">3^ii 

•So 

[0 0 3 4] £©»W<D«j5SK:.fc*«f, K3fc*»g«rjE 

(16) MIC S3S5*W«Ffc4sitS26«^7 p yT^^ 

[0 0 3 5] r©&9i©fl|/iJc{;:J:*Ui, aUt^yr;* 
/&9-&Bfc*-r 5 r. k d>-e# *„ 

[0 0 3 6] 

[0 0 3 7] (D(C*fl.-C 

[0 0 3 8] rcDHJgcD^^J^it^i. SI»$iJffll#S 
[0 0 3 9] ©tC^fLT 

[0040] ^<D£?tmf&*kz>^t\c£V)^ mmm 



(5) 
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[0 0 4 1] 02 r*3iffi£3t t ic £ I , Q 

(^fai~5^^tt) -c&ifc^i-t-So rrr-fflpB#fc 
«S^i x 5 £ . I /QWflMI* t /£t*[§HE 

U I * Jfifi, Q' tti^^o 

[0 0 4 2] I«±^SA^\ HM£K:J:9 A' 10 

[0043] awsaxfer , q' «-&fir»j»#j 
w#alo^^:J:!)-r^gE»J^frfTftv^I , • , q* 9 

ioTil I ' * = ± I ' N Q' ' =±Q S I* * = ± 

[0 0 4 4] ®fCO^T 
if^(-fflIE^ife-rc 30 

(b) m&mi&^m&mmmztkmis, -<-^^k 

(c) T|i»T?««Sti,rv^4iK*«W/<ft«#^M^ 
<DSXft»||fih — ^/V-e±3° (max) -efcSfc 
fe> 0° ±X° (X^3) fctt^H^BI*^ — yOv§rf£ 

[0045] m 3 \ttftw<om i ^mso^ffiffasr^i- 

^^Mm^K^^rr^^—f^^ (CODEC) , 2 2 40 

Z> T DMA (Time Division Multi 
pie Accessor) 1 2 3 fSSIkift/Ctfc'r 

[0 0 4 6] 2 411 RAM2 3com^^S:ttr^W« 

^a-*-aw*fM»eB-e*>s 0 M»ffl«2 4ii mi 
<omnmm^mi oicffis-t-So ^#$j«$2 4tc*v^ 
t, ioi n2S««#^#aai3&»e><o»E«*fir*i|[ l 
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8 

WMtftUWSB. l0 2lH»ai/Qfiti:»W3?>f 

S24t ITfis "PilX-tf D S P (7^ v^/l- • */?-r>\' 

[0 0 4 7] A^fa^H K»*ffiiJ«lffl5 24ia9 Iffi 
^QttOfi^-{^ft?$n, Ik, Qktft5 0 2 6(i^ 
#ffiiJIWS|S 2 4 <DttiJ3%§:tf &/<y 7 t t LTORAM, 
2 7(iiRAM2 6^bl^ffl$ixt I k, Q Mf 

T-?-i3^{s^aE«-rsD/AaE««t?*>s 0 ^d/a 

8SS2 7{:ttP-/^7>fW (LPF) WtBfcfl-Jd 
[0 0 4 8] 2 8i^D/A^M2 7©a)^fc6I/ 

(FC) 3 0ij:»«M2 9 

^WASrJBtli-'ST^^ 3 1^7^3 0^^!$ 

[0 0 4 9] 5 0«^rfRj14tt^*3 2^e>Ojl»am-9-Sr 

SttSJHS**** (FC) TffcSo 3 4Waifc#gE* 
^3 3 0fflA^b I/Q^Sr»«-t-Siff5£«ljft*t?*> 
^ 43 ttltt^WB 2 8 21 Vil3E*«# 3 4 ^£2plR 

[0 0 5 0] 3 5f*S3f4feSE#3 4©tt|*t?S>S I /Q 
fa-^^x^^^/Wf-^(c^mi-^>A/D^^T% ^A 
/D«M3 5 3&>?)li I «i Q*ll<Z)<|-t I k, QkdSffi 
?)£i%Z>o 3 7fiKA/D*Jfeg&3 5cotH^^r— P$fE'» 
t^fl^?'77^Lrc0RAMt*5 o SRAM3 7 
<OI/QfflMfH SHtft(l1Wa52 4t--^x.btL5o 

[0 0 5 1] 25c ^JUS^iJffll^ 2 4 tf>»ffr7 p n ^ A 
^Iflt^ROM, 2 5 ate!7 — ^xi) T t Ltftf^t 
^E 2 PROM, 2 5 bf^m»XV»a»<OjSjR«W 

T*fc^ 0 3 9^#«^=2^>K^A^i-5^gl5, 3 8 

»J1WS:fi l *5"^-f = ^"efcSo RW3y3 8H TD 
MA2 2&xmn»mU2 4K:»^«#S:-^*.S 0 

[0 0 5 2] ^=2—^^^ 2 1 frt>i£tii£tl?>y*—? 
TDMASB2 2(^*3V^T^— -X b^aStu, RA 

M2 3Sr^LT«J»«l»lB2 4(c5St>tt*o «»JfWJW 
95 2 4 -C, ^rtt^co^-^ I /Qm-^Kfrttbi-h, 

/yr^^ >3^»ntfW*iai o l^ii^fc^y^ 

4*} ^ 3 y^tlffl^^W 0 r<OSR»ffilJ«lSB2 4© 

l±l^f-^fiRAM2 6 Sr^LTD/A^*82 7 tcag 
[0 0 5 3] D/A^M2 7^^(1 T^n^-<— ^ 
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sb* 2 8 mad. mmz&m&&vs&2 8\z.n* mmm 

ftttjaj6**»«2 9 Sr^LTWyjiiiHT^^a 0 Cl A 

[0 0 5 4] *(RlttJIS^«3 2SriiCT^ttSix 

fci^fiSEttiljffiS* 5 0 tjS^m^^3 3^LTE 

i£808£«IU 3^6>S3P*RaJ«^AA$KTV^S<D"C, 
M*«L*:«, RAM3 7^LTa*Wa5 2 4l^7 

[0055] tawis 2 4 ^»asixfca»im* (« 

j^vfenmmni 0 2tuov^, ^-^2 5b(diE 

*tflt<D#f fc; «r*t jE-*- 5 r i: a* Plte 4: ft 5 0 

[0056] zcDWt&^^^x, wzw-um^2 4\z.mm 

[0057] r (ommmmmic x mnmm^ 30 
(dsp) 24m^^^4-fmmt, yvi?^xh-i/ 

[0 0 5 8] *fc* *<Offlft»4*ttdS»ftSii^tc*r*S 

(DSP) 2 4(i, ^^y^1^«tgcD/c^^m*«L3||-r 

[0 0 5 9] ES4 tt##W<DflS 2 <D|l*<D»lB«6r*1- 40 

^»HC»J«l» 101M =« 9>f iF«#»J*g& 1 0 2 Sr$ 
A/?l*5 0 «»[J|£WJ»lB5 2 4iCtt, ^a^^fffl^^P 
2 5 bJ&sgyjfc$jv0^o S**JW6B2 4 LTtt, #U 

[0 0 6 0] 26 tt8i*ffil$pgS 2 4 coai^J^— ^ B# 
IE«1--5 R AMti$Jj/< y y r ^ 2 7a ^#«6^)r-^ 
d -§-(C|E»t5D/A«S«, 2 7btt^lx 
ibD/A^&^2 7 a©ffly339*fei«««J«»Sr»*i-S 50 
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^ /V? (LPF) X&>% 0 
[0 0 6 1] 2 8 flRpw^7>f 2 7 b©ttl** 
g ft X W&Sm-t S H^ffrS^ 4 0 ttBE K2fif^ W« 2 

8 (oati^ft^m^m^ 3 i ttttaismsB 4 o xm 

BSii57yrt"C*>5 0 3 4«*|R3ttj|g-&*^e>tiJ* 

fc5 0 3 5 3 4^H^£^i^Wa^fc 

»tSA/DSMT^§ 0 

[0 0 6 2] SW1 £ SW2^fi$tlS3 4 £ A/D 
flft«3 5 t(Dm^mfththtc^4 y^Xh& 0 

iyfSWl t SW2SrA«iJ(c^^-r5i, 2H&f§-§- 
i3D/A^g^2 7 a<DmjmVr*)M£tL, A/D^m 
*3 5 tcA6 J;5^4otv^5 0 

[0 0 6 3] 3 7ttA/D^«IS3 5<DttJ^SrSttT. 
--^FlElSi-^RAMifSa^5'^r"C*>5o ^RAM^t31 
^^7r3 7©ttim SI»$!WWBB2 4JdASo ^<£>£ 

[0 0 6 4] 3fe-f **WJ«ia5 2 4 tt, 4*fe<0«»«^^ 

SW2 0iR«SHBffi^fllJtcfiSiBeSti^ a— ^^^>f/W 
^2 7b^LTSSr«2 8(a^ 

T>*7~rz 1 d»e>2lttl$ttSo «*fBJWSl$2 4f*. 
roDP#(D!)§3g'fE^-^i^>'^ , y y^UFFT (Fast 
Fourier Transform) SS^^t&1\ 

[0065] 05«i2 <DmM<ommm<oft&&7Firm 

Xfo& 0 (a) CO f 2tZZ<Dm&<Offl&$kX'<? rWSr 

^-rmxhz> 0 mmzm&m. wmtem£txh& G #c 

*>f -7fSWl SW2 SrAS^fflBJcgjKU. n — 
^*:7>f/U* 2 7 b<DituT*#T9 5£$*U SRWHflPffi 2 4 

t-A^r^o »»3*fH»« 2 4 m:, mmm^^>^v 

^ITFFTM^t*5o 0 5<O (a) Of 1 
[0 0 6 6] * LT\ ^feiC^tti LfcW**'^ h/^£rS 

^0#ttr-^^^^7^ftV^y 2 5 bK:!E«$-£ 
£ 0 ^-Y SW1 i SW2©«MBll:l 

il^O^(^-r^> 0 -£D^(^ SWffilWSP 2 4 «>f 
= 5>rif«ir#J«ieBl 0 2fcJ:0«jft»:4tES:fi l 4V\ 

jjcf^^y^^ >a ^mnmm o in, /yf 

[0067] Jg|5<7) (b) <Z> f 3 (a) <Z> f 2 - f 1 
C0^-<^ f 4fi f 3cOi^#ttSr^i-^-<^ 

$>5o f 4,<D^^m^^xm^-mm^<D^v * 

[0 0 6 8] r^JgOJf^^tcJ:^^ jRffffiftiglS 
(DSP) 2 4 a* f 4tc*i-J;5ft»^iaift*«F'l*Sr 
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20 



[0 0 7 0] r<D«|80«/S(cJ;n«, IttiQtt<Z>-t 

[0 0 7 1 ] HI 6 tt#*W<Z>gS 3 ^HJfi^Jgffi^JSr^-f 
s/^I2|-C*>S 0 E] 3 <D*><D\^ m—<DW^ 

fc£ 0 (H*4 l*sr^3 7>f-r"e*>i9, i£X«|jfi«3 
4 t A/D^*§*3 5 iOWfcKttfe;h/CV^ 0 rcO^ 
»l|£fB»«2 4rt©>f = 9^1f«ll#J#a51 0 2 

[0 0 7 2] attJ<B^6^WStufcfB^^*lHlffilS-&« 

sues* 5 o £ja&ftx&«3 3^tts^M3 

atttt, >f37>ff 4l^A5, ^fs^&tWtM^co 

[0 0 7 3] «««^(0«EdSfT*tolxfc»ai«-& 

fit, A/D«3 5(a^)7^^^;vf-^«t$ 
ttfc^> 3 7Sr^b-caStft!l«l95 2 4 (C 

D = B + C 

»MSr*a-rs (ss) o mmm&xymmo^mt 

ft/>ffiSr«ia-r5 (S6) o fcMt, */Med^8Sil^-^ 
01 lfj:Rx^7t^ h«SUciOI/Q«it 
^ {M<D^y^^^W$) ^AM-PM, AM-AMjS 

^la^itfc^c ::t1j:, (2) ^\z.7F-r£.o\z. 
[0 0 7 9] (2) Sl^fElj:, 1*6, QttdS-tjx^e 
*>-sk#>tz.mm*7±y MlEtL^vMitWttR* 

jEL£ Wfi<fc£>fcl C = C-n 
Jlb^lvffiXE&^fi C = C + n 



[0 0 7 4] r«>|ilfScD»ffiWlCj;^tf, as«*xtf» 

■f*ffi««D S 2 4 CO I / Q«K WE«ftT?*-f jffiS^R 

-T^o r.cO0#, DjL&O^O* *-C<ZV<^ hA'SrAfc b 

[0 0 7 5] 12 3 <&«»©J»gB 2 4T^y V 

ASr«y$1-5 (SI) o ^©A(C#LTyUf^^b- 
->3 >-&Lit£J£b (S2) , RAM^y77 2 6->D/ 
A*lfcB2 7->fiSE*BI»2 8->»ft«aE«#2 9^T 

>/3 o-^ryft3 icojii(c^a-r^>o 

[0 0 7 6] SlttlSnfcm-§-Sr*fatt^*3 2£r^b 
"C»aS«*ibT«UiU JS&«**»3 3 
^3 4->A/D^ifcB3 5->RAM/<777 3 7 cOyl/— 
btf«»fBW«5 2 4fc7^-bV<^^ I/QW*^— # 

m^fo I/Qfff^-^BSrJBI^-T* (S3) o 

[0 0 7 7] »»ffl»S2 4lt Bt-^CR x 

^■7-^5/ MfltC^tt^PU DSr«IUii--5 (S4) 0 Dte 



30 



40 



(1) 

5^7^^ hESrZfe^J:9*je>S (S7) 0 
[0 0 7 8] 

*m-mmm'm) /2 (2) 

[0 0 8 0] +Utv^i:E4:SrJtttL (S 

8) , +bftV^<E*e>tfC<Dffi^e> 1 Sr«*"f5 
(S9) o + b£VMii<E^#^ifet>Hf, -LgrV^ffit 
E t §rJ;t:i£*t"<5 (S 1 0) 0 - b# lM£>E;fce>tfC<D 

ffifc i Srttan-rs (sii) o ^ 5 -cfcv^Mttu 

[0 0 8 1] ±^<DWMfr^X*7F~tb£XT<D£?ltZ.t£ 



(3) 

[0082] ^c7>nmo?gM^!)(-i:^, mm^y-ty 



(8) 
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13 



14 



20 



-So 

( t ) , Q ( t ) <ott35S|3ffi©4&^(^©*^S:i-So b*io 

I c = I k ' cost— Qk' sinr 
Qc=Qk' cosr+Ik* s * 
I c , Qc£r (1) 5Cfc:*i-J: 5l-±JBR x^^-fe 
* h»^»£ffl«#ibTAfc<D^&i:9, (2) St 

k* , Qk' £r»SJfctM"5as. »Rxt7t?/h 
ftiDSrfif* 5 <Z>«a:3EtBW»co I k, Qk~e&57c&>. 
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